Modification of glutathione levels in C3H/10T1/2 cells and its relationship to benzo(a)pyrene anti-7,8-dihydrodiol 9,10-epoxide-induced cytotoxicity.
Levels of reduced glutathione (GSH) in C3H/10T1/2 cells were selectively altered to determine what quantitative role GSH transferase-catalyzed conjugation plays in regulating the cytotoxic effects of benzo(a)pyrene anti-7,8-dihydrodiol 9,10-epoxide (r-7,t-8-dihydroxy-t-9,10-oxy-7,8,9,10-tetrahydrobenzo(a)pyrene, anti-diol epoxide). A 65% decrease in 10T1/2 cell GSH content from 0.16 mM (control cell GSH concentration) to 0.06 mM was accompanied by a 46% decrease in the anti-diol epoxide LD80; a 98% increase in GSH content resulted in a 44% increase in anti-diol epoxide LD80. This nonlinear relationship between changes in cellular GSH concentration and anti-diol epoxide LD80 was directly relatable to the nonlinear change in the rate of anti-diol epoxide conjugation which was catalyzed by 10T1/2 cell GSH transferases. Purified 10T1/2 cell cytosol catalyzed the GSH conjugation of anti-diol epoxide to yield a GSH conjugation product with a distinct UV absorbance spectrum; the apparent GSH Km for this cell cytosol-catalyzed reaction was 0.20 mM. Variations in the cellular GSH concentration around the GSH Km resulted in a nonlinear change in the amount of anti-diol epoxide-GSH conjugate formed, and a reciprocal change in the amount of free anti-diol epoxide available for cytotoxic alkylation events. These results clarify in quantitative, biochemical terms how GSH transferase-catalyzed conjugation can regulate the level of an electrophilic carcinogen metabolite in a biological system.